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(57) ABSTRACT 

In a telephone system having multiple working metallic 
interface units, a method and a structure provide protection 
by assigning to each metallic interface unit a partner unit, 
which is another metallic interface unit. Under this 
arrangement, when a failure occurs in a working metallic 
interface unit, its partner unit switches the ring/tip input 
signals of the failed metallic interface unit to a protection 
bus. A standby or protective unit then takes over by receiv- 
ing the rerouted tip/ring signals from the protection bus. The 
failed working unit can then be removed from the shelf 
without disrupting service. 

24 Claims, 3 Drawing Sheets 
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FLEXIBLE TRIBUTARY UNIT PROTECTION 
METHOD FOR A TRUNK-MULTIPLEXED 
METALLIC INTERFACE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to providing protection units 
to metallic interface units in a telephone system. In 
particular, the present invention relates to providing protec- 
tion units without a dedicated protection switch and, at the 
same time, allowing metallic interface units of various 
service levels. 

2. Discussion of the Related Art 

In a digital telephone system, a "metallic'' interface is an 
interface through which the copper wires of the subscriber 
equipment arrive at an entry point to the system. 
Conventionally, the metallic interface is characterized by a 
pair of "tip/ring" wires. The signals in the tip/ring wires may 
represent voice, data traffic or both. To maximize availability 
of the system, one or more stand-by interfaces ("protection 
units") are typically provided, so that, when a primary 
metallic interface ("working unit") fails, the tip/ring signals 
of the working unit can be re-routed to the protection unit 
without the subscriber suffering an undesirable disruption of 
service. 

In the prior art, one of two types of methods for providing 
protection units is typically used. In the first method, a 
dedicated switching equipment ("protection switch") is 
used. The typical protection switch has an array of relays 
that are used for switching the signals from a failed working 
unit to an available protection unit. The protection switch 
approach provides satisfactory performance in multiplexed 
products for trunk (i.e. interoffice) operations, where the 
number of types of metallic interfaces are relatively small. 
The protection switch approach, however, becomes inad- 
equate in systems where subscriber traffic of many different 
levels of service (e.g. DS1, DS2, voice frequency channel 
units) are multiplexed Different levels of service have 
different protection requirements. For example, since a DS-2 
interface has a much wider bandwidth than a DS-1 interface, 
the potential for a more significant data loss is higher in the 
DS-2 interface than the DS-1 interface, so that a higher 
protection requirement for the DS-2 interface is likely 
needed. In these systems, however, the protection switch 
approach dictates an expensive and complex switching 
control structure to ensure that the signals in a failed 
working unit is properly switched to a protection unit of the 
appropriate type. 

The second type of methods for providing protection units 
involves a protection bus. Under this approach, a failed 
working unit routes, through its relays, the signals on the 
tip/ring wires to the protection bus. The control circuit then 
activates a protection unit to connect its input terminals to 
the protect bus to receive the re-routed tip/ring signals. This 
protection bus approach, while eliminating the complex 
protection switch, requires that the failed working unit 
remain capable of making a connection for routing the 
subscriber signals to the protection bus. In addition, the 
subscriber's service is necessarily interrupted when the 
failed unit is removed for repair or replacement. 

SUMMARY OF THE INVENTION 

According to the present invention, a system and a general 
method provide protection for metallic interfaces of different 
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service levels. Under the present invention, a metallic inter- 
face unit is assigned a partner unit which switches the 
metallic interface unit's tip/ring input signals to a protection 
bus when a failure occurs in the metallic interface unit. A 

5 stand-by unit ("protection unit") then receives the re-routed 
tip/ring signals from the protection bus. Since the partner 
unit performs only a signal re-routing function, expensive 
protection switch units need not be provided. In addition, 
full protection can be provided because the failed working 
unit is not required to switch its own input tip/ring signals to 
the protection unit. 

In one embodiment of the present invention, the metallic 
interface system includes (i) a protection bus; (ii) metallic 
interface units each having (a) input terminals for receiving 
a first set of tip/ring signals, (b) input terminals for receiving 

15 a second set of tip/ring signals, (c) a processing circuit 
providing a metallic interface for the first set of tip/ring 
signals, and (d) a switch circuit coupled to the first input 
terminals and the second input terminals for coupling the 
first set of tip/ring signals to the processing circuit and for 
coupling, upon receiving an asserted control signal, the 
second set of tip/ring signals to the bus; and (iii) a protection 
metallic interface unit coupled to receive from the protection 
bus a set of tip/ring signals. In this metallic interface system, 
the protection metallic interface unit implements a metallic 

25 interface for the set of tip/ring signals it receives from the 
protection bus. 

In the above embodiment, the present invention assigns a 
partner unit to a selected metallic interface. This partner unit 

30 is typically another metallic interface unit. In that 
embodiment, the partner unit is coupled to receive the first 
set of tip/ring signals of the selected metallic interface unit 
at its second input terminals. According to the present 
invention, since the partner unit merely re -routes the 

35 selected metallic interface unit's tip/ring signals to the 
protection bus, the switch mechanism in each metallic 
interface unit can be the same, even though the partner unit 
and the selected metallic interface unit can be metallic 
interface units providing very different service levels. One 

^ significant advantage of the present invention is the possi- 
bility that metallic interface units of different types can 
coexist on the same shelf, sharing the same protection 
scheme. To simplify control, the selected metallic interface 
unit and the partner unit can be made to locate at adjacent 

„, slots on the same shelf. 

45 . 

According to another aspect of the present invention, the 
partner unit can include a control circuit providing a second 
control signal, which is used to disconnect the processing 
circuit of the failed metallic interface unit from its input 

50 ring/tip signals. 

According to another aspect of the present invention, if 
the number of working units is odd, a selected metallic 
interface unit is assigned a protection unit as its partner. In 
one embodiment, protection relays in the selected metallic 

55 interface unit is used to couple a set of tip/ring signals from 
the protection bus to the protection unit. Under the present 
invention, the number of protection relays required grows 
linearly with the number of metallic interface units. 
According to another aspect of the present invention the 

60 protection bus of a shelf can be segmented to allow the 
different segments of the protection bus to provide protec- 
tion to metallic interface units of different service levels, or 
to provide a lower protection ratio for high speed applica- 
tions. 

65 The present invention is better understood upon consid- 
eration of the detailed description below and the accompa- 
nying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS a set of tip/ring signals to a protection bus 106, (ii) process- 
es circuit 104 for receiving and processing the tip/ring 

FIG. 1 illustrates generally, in one embodiment of the signak rcccivcd at ioput terminals 101, (iii) a switch mecha- 

present invention, a metallic interface unit 100. nism 105 including relay switches, for switching the tip/ring 

FIG. 2 shows, in the embodiment of FIG. 1, a configu- 5 signals received at the partner terminals 102 to either 

ration 200 including working unit 201 and protection unit protection bus 106 (via pathway 108) and/or terminals 101 

202, providing 1:1 protection for a critical high speed to processing circuit 104 (via pathway 109), and (iv) a 

application. control circuit 107 for controlling switch mechanism 105. It 

FIG. 3a shows an embodiment of the present invention in is understood in this description that a direct connection can 

a configuration 300, which provides a l:n full protection io be P art of switch mechanism 105. Although shown in FIG. 

scheme for wideband interface units. 1 as a single bus, depending upon actual system 

FIG. 3b shows an embodiment of the present invention in requirements. pr«eai on bus 106 may ^implemented as a 

a configuration 350, which also provides a l:n full- smgle shared ta for both HS and VF apphcations, or 

protection scheme for wideband interface units. HS and W busses ' . . u . f 

n „ A . , , - , 4 . . 15 According to the present invention, each interface unit 

FIG. 4 shows an embodiment of the present urvention m ^ ^ a ^ ^ fof another ^ In additioQ 

a configuration 400, which providing .a l:n full protection to rece ^ ^ k at {]s . terminals 1Q1 and 

scheme for interface units which can be either wideband or processed ? its p^^g circuit (e.g., processing circuit 

narrowband. 104 of pj G ^ tne partner unit ^ rece ives at its partner 

FIG. 5 shows a configuration 500 which provides l:n ^ mput terminals 102 the input signals of another interface 

partial protection. umt £ acn interface unit need not be assigned as the partner 

FIG. 6 is an example of a configuration 600 which un it for the interface unit in an adjacent slot, although such 

accommodates double-slot interface units. arrangement can simplify control. According to the present 

nFTATT Fn nFsrRlPnnN OF THF invention, at least four protection schemes are possible in 

™ RE Srm * each shelf of the subscriber access system: (a) 1:1 protection 

PREFERRED EMBODIMEIN I of critically high speed interface units; (b) l:n full protection 

The present invention provides protection for metallic for wideband interface units, (c) l:n partial protection for 

interfaces to subscriber equipment of various band widths. In narrowband or wideband interface units and (d) no protec- 

this description, to prevent repetition and to simplify tion for channel units. All of these protection schemes may 

discussion, like elements in the figures are provided like 30 be present simultaneously on a single shelf, as will be 

reference numerals. apparent to those skilled in the art upon consideration of the 

This detailed description provides, as an example, an following description, 

embodiment of the present invention in metallic interfaces to FIG. 2 shows, in the embodiment of FIG. 1, a configu- 

a fiber optics transmission system under the synchronous ration 200 including working unit 201 and protection unit 

optical network (SONET) standard. In this embodiment, the 35 202, providing 1:1 protection for a critical high speed 

metallic interface units are mounted on one or more con- application (e.g., DS-3) or high priority interfaces. As shown 

ventional equipment shelves and communicate over one or in FIG. 2, HS tip/ring signals 204 are provided to HS 

more backplane busses. Each of these metallic interface terminals 101 of working unit 201 and the partner terminals 

units can be any interface unit which receives the traffic 102 of partner protection unit 202. Likewise, a HS tip/ring 

carried in the tip/ring wires and retransmits the signals 40 signals 204 are provided to HS terminals 101 of protection 

received in assigned time slots. In one implementation, each unit 202 and partner terminals 102 of protection unit 202. 

shelf includes 24 slots for accommodating up to 24 single- Control circuits 107 of working unit 201 and protection unit 

slot interface units or up to 12 double-slot interface units. 202 communicate over a control bus 203. In configuration 

The interface units communicate with each other over 200, relay switches are provided in switch mechanism 105 

control and data busses provided in the backplane. 45 to connect the partner input terminals 102 to processing 

In the present embodiment, as illustrated in FIG. 1, each circuit 104. Relay switches for coupling partner input ter- 
interface unit 100 can have one of three types of input minals 102 to protection bus 106 need not be provided, 
terminals for coupling the tip/ring wires: high speed (HS) If working unit 201 fails, protection unit 202 is activated 
input terminals, voice frequency (VF) input terminals, and to take over from working unit 201. In this embodiment, an 
shared HS/VF input terminals. In FIG. 1, the input terminals so interface unit fails when (i) a failure condition is diagnosed 
of unit 100 are labeled 101. Typically, the HS input terminals by a built-in diagnostic circuit or program, (ii) the interface 
receive wideband signals such as DS-1. The VF input unit is physically or logically removed from the subscriber 
terminals receive narrow band traffic, including conven- access system, and (iii) a system controller unit (not shown) 
tional "POTS" — plain old telephone service. Depending detects a failure condition in the interface unit. By overrid- 
upon the application, the shared HS/VF input terminals 55 ing local control at working unit 201 and controlling work- 
receive either HS or VF input signals. If the metallic ing unit 201's switch mechanism 105 through working unit 
interfaces are provided in a system at a central office 201's control circuit 107, protection unit 202 disconnects 
terminal (COT), the shared HS/VF terminals are likely to tip/ring signals 204 from working unit 201 's HS terminals 
receive HS tip/ring signals. Alternatively, if the metallic 101. Simultaneously, protection unit 202 connects its pro- 
interfaces are provided in a system at a remote terminal 60 cessing circuit 104 to tip/ring signals 204 at protection unit 
(RT), the shared HS/VF terminals are likely to receive VF 202*s partner input terminals 102. Working unit 201 can then 
tip/ring signals. In that implementation, to allow maximum be removed from the shelf for repair or replacement without 
flexibility, no restriction is imposed upon the placement of interrupting service. Control bus 203 is implemented by an 
interface units with different bandwidlhs. Thus, a narrow- open-collector with pull-up output structure, so that removal 
band interface unit can be placed next to a wideband 65 of working unit 201 does not affect protection unit 202 *s 
interface unit. As illustrated generally in FIG. 1, interface switch mechanism 105. To prevent a failing working unit 
unit 100 includes (i) partner input terminals 102 for coupling from erroneously disconnecting its partner protection unit, 
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built-in redundancy can be provided to enhance robustness much as 2500 volts into the system, VF tip/ring signals are 

of control circuit 107 coupled to protection bus 106 only through protection relays 

FIG. 3a and 3b show an embodiment of the present in switch mechanism 105. In addition, protection units 

invention in a configurations 300 and 350, respectively, each 401-22 to 401-24 receive their tip/ring signals from protec- 

providing a l:n full protection scheme for wideband inter- 5 tion ous 106 ^ through protection relays of their respec- 

face units. For example, configuration 300 includes working tive switch mechanism 105. Thus, protection unit 401-22, 

units 301-1 to 301-21 and protection units 301-22 to 301-24. which is the partner interface unit for working unit 401-21, 

Protection unit 301-24, which is not shown, is connected to receives at its partner input terminals 102 the VF tip/ring 

protection bus 106 in the same manner as protection unit signals of working unit 401-21, and receives input tip/ring 

301-23 shown in FIG. 3a. As shown in FIG. 3a, each of 10 signals from protection bus 106 at its input terminals 101 

working units 301-1 to 301-20 acts as a partner interface unit through protection relays in working unit 401-21 J s switch 

to another working unit, except for working unit 301-21, mechanism 105. Protection units 401-23 and 401-24 each 

which partners with protection unit 301-22. In configuration receive its input tip/ring signals at its input terminals 101 

300, HS tip/ring signals are provided at HS terminals 101 of through protection relays in the protection unit's switch 

each of working units 301-1 to 301-20 and at partner input 15 mechanism 105. When activated under the presently dis- 

terminals 102 of the corresponding partner unit. Because cussed protective scheme, each partner unit of a failed 

there is an odd number of working units, working unit working unit disconnects, through signals on control bus 

301-21 is assigned protection unit 301-22 as a partner unit. 403, the input terminals 101 of the failed working unit, and 

Working unit 301-21 is not coupled directly to protection routes the input tip/ring signals of the failed working unit to 

bus 106. Protection unit 301-22, which is the partner inter- 20 protection bus 106 via the protection relays. One of the 

face unit for working unit 301-21, receives at its partner protection units 401-22 to 401-24 is then activated to receive 

input terminals 102 the HS tip/ring signal also received by the routed tip/ring signals from protection bus 106, either 

working unit 301-21. When any one of working units 301-1 through protection relays in its own switch mechanism 105 

to 301-21 fails, the failed working unit's partner unit dis- or, in the case of protection unit 401-22, through protection 

connects the input terminals 101 of the failed working unit 25 relays h working unit 401-21. Since protection unit 401-22 

through control signals on bus 303, and reroutes the HS relies on the protection relays of working unit 401-21, 

tip/ring signals of the failed working unit through the protection unit 401-22 cannot be the protection unit for 

protection relays of the partner unit's switch mechanism 105 working unit 401-21 (otherwise, the failed working unit 

to protection bus 106. When activated under the presently 401-21 cannot be removed or replaced while protection unit 

discussed protection scheme, any of the protection units 30 401-22 processes working unit 401-21's traffic). When 

301-22 to 301-24 receives at its input terminal 101 the HS working unit 401-21 fails, one of protection units 401-23 

tip/ring signals of the failed working unit routed via protec- and 401-24 must be selected. 

tion bus 106. Alternatively, as shown in configuration 350 of In this embodiment, some interface units can occupy two 

FIG, 36, the protection relays of protection unit 301-23 and slots on the shelf. One example of applying the protection 

301-24 can each route the tip/ring signals from protection 35 scheme of the present invention is illustrated by configura- 

bus 106 to input terminals 101. One of the protection units tion 600 of FIG. 6. FIG. 6 is similar to configuration 350 of 

301-22 to 301-24 is then activated to receive the routed FIG. 3b above, except that working units 601-1 to 601-10 

tip/ring signals from protection bus 106. Note that, since the are double-slot units organized as ten working unit pairs, and 

partner unit in this instance only reroutes tip/ring signals working unit 601-11 is a single-slot unit partnered with 

from the partner unit's input terminals to a protection bus, 40 protection unit 601-12. The remainder of the 24-slot shelf 

any interface unit can be a partner interface unit of another can be populated by a double-slot protection unit or two 

interface unit regardless of type or service level. TTius, for single-slot protection units. 

example, an DS-1 interface unit can be assigned a partner l:n partial protection can be preferable for narrowband or 

interface unit to an ADSL interface unit. Although FIG. 3 non-critical wideband application. FIG. 5 shows a configu- 

illustrates a 1:21 protection, if protection bus 106 is seg- 45 ration 500 providing l:n partial protection. In configuration 

mented into three segments, 1:7 protection can be 500, 23 working units 501-1 to 501-23 are protected by a 

implemented, which may be preferable for certain high protection unit 501-24, to provide a 1:23 partial protection, 

speed applications. Unlike configurations 300 and 400 above, none of working 

FIG. 4 shows an embodiment of the present invention in units 501-1 to 501-23 is assigned a partner unit. Thus, in 

a configuration 400, which providing a l:n full protection 50 each of working units 501-1 to 501-23, tip/ring signals are 

scheme for interface units which can be either wideband or provided at input terminals 101 and the partner input ter- 

narrowband. Configuration 400 includes working units minals 102 remain unconnected. Within each of working 

401-1 to 401-21 and protection units 401-22 to 401-24. units 501-1 to 501-23, the input tip/ring signals are routed 

Protection unit 401-24, which is not shown, is connected to both to processing circuit 104 and, to protection relays in 

protection bus 106 in the same manner as protection unit 55 switch mechanism 105, which routes the tip/ring signals to 

401-23 shown in FIG. 4. As shown in FIG. 4, each of protection bus 106 during a failure. When a failure is 

working units 401-1 to 401-20 acts as a partner interface unit detected in a working unit, the protection relays of the 

to another working unit, except for working unit 401-21, working unit couples the input tip/ring signals to protection 

which partners with protection unit 401-22. In configuration bus 106. Protection unit 501-24 is then activated to receive 

400, HS or VF tip/ring signals are provided simultaneously 60 through its protection relays the routed tip/ring signals on 

at shared HS/VF terminals 103 of each of working units protection bus 106. Because partner units are not assigned, 

401-1 to 401-20 and at partner input terminals 102 of the unlike configurations 300 and 400 described above, the 

corresponding partner interface unit. Because there are an protection scheme of configuration 500 is only partial 

odd number of working units, working unit 401-21 is because the failed working unit may fail in such a way that 

assigned protection unit 401-22 as a partner unit. Because 65 the input tip/ring signals cannot be properly coupled to 

VF tip/ring signals of the present embodiment can be protection bus 106, and hence unable to allow protection 

exposed to lightning, which can cause voltage surges as unit 501-24 perform its protection function. 
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Id the present embodiment, if no protection is desired, all 
slots on the shelf can be used for working units. For 
example, configuration 500 can be easily converted into a 
no-protection configuration by connecting protection unit 
501-24 to a set of external tip/ring wires. In that instance, 
protection bus 106 need not be disconnected from working 
units 501-1 to 501-24, since protection bus 106 is relatively 
short. 

The present invention can be implemented in a system in 
which multiple priority levels can be established for the 
protection bus. In such a system, when a failed working unit 
requests use of the protection bus — and hence a protection 
unit — if the protection bus is already granted to another 
failed working unit having a higher priority, the current 
request for the protection bus is queued until the higher 
priority working unit is back on-line. If the current request 
for the protection bus is of a higher priority than an existing 
failed unit currently granted the protection bus, the current 
request can preempt that existing failed working unit. Pri- 
ority can be determined according the following factors: (a) 
the number of channels affected by the failure, (b) the 
number of circuits affected by the failure, and (c) a user- 
specified priority level. 

The above detailed description is provided to illustrate the 
specific embodiments of the present invention and is not 
intended to limit the scope of the present invention. Numer- 
ous variations and modification within the scope of the 
present invention are possible. The present invention is 
defined only by the following claims. 

I claim: 

1. A telephone or data communication system with metal- 
lic interfaces, comprising: 

a bus; 

one or more metallic interface units each having (a) first 
input terminals for receiving a first set of tip/ring 
signals, (b) second input terminals for receiving a 
second set of tip/ring signals, (c) a processing circuit 
providing a metallic interface for said first set of 
tip/ring signals, (d) a switch circuit coupled to said first 
input and second input terminals for coupling said first 
set of tip/ring signals to said processing circuit and for 
coupling, upon receiving an asserted control signal, 
said second set of tip/ring signals to said bus; and 

a protection metallic interface unit coupled to receive 
from said bus a set of tip/ring signals, said protection 
metallic interface unit implementing a metallic inter- 
face for said set of tip/ring signals from said bus; 

wherein said metallic interface units support various 
classes of services, each metallic interface unit being 
adapted to support one of said classes of services, said 
telephone system further comprising additional protec- 
tion units each one of which is capable of supporting 
two or more of said classes of services. 

2. A telephone or data communication system as in claim 

1, wherein a selected one of said metallic interface units is 
assigned another one of the metallic interface units as a 
partner unit, said partner unit being coupled to receive said 
first set of tip/ring signals of said selected metallic interface 
unit at its second input terminals. 

3. A telephone or data communication system as in claim 

2, wherein said partner unit and said selected metallic 
interface unit occupy non-adjacent slots in an equipment 
shelf. 

4. A telephone or data communication system as in claim 
2, wherein said partner unit and said selected metallic 
interface unit provide different service levels. 
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5. A telephone system or data communication as in claim 
2, wherein said selected metallic interface unit and said 
partner unit are located at adjacent slots on the same shelf. 

6. A telephone or data communication system as in claim 
2, wherein said partner unit includes a control circuit pro- 
viding a second control signal, and wherein said switch 
circuit of said selected metallic interface unit, upon receiv- 
ing said second control signal in an asserted state, discon- 
nects said processing circuit from said first set of ring/tip 
signals. 

7. A telephone or data communication system as in claim 
2, wherein said protection unit receives said set of tip/ring 
signals from said bus via protection relays in said protection 
unit. 

8. A telephone or data communication system as in claim 
2, wherein said protection metallic interface unit serves as a 
partner unit for one of said metallic interface units. 

9. A telephone or data communication system as in claim 
1, wherein a selected one of said plurality of metallic 
interface unit includes output terminals, said switch circuit 
of said selected metallic interface unit coupling a set of 
tip/ring signals from said bus to said output terminals, said 
protection metallic interface unit receiving from said output 
terminals said tip/ring signals for which it provides said 
metallic interface. 

10. A telephone or data communication system as in claim 
1, wherein said switch circuit includes protection relays. 

11. A telephone or data communication system as in claim 
1, wherein said metallic interface units include first and 
second metallic interface units of first and second service 
levels, respectively, and wherein said bus includes first and 
second segments corresponding to said first and second 
service levels, respectively, 

12. A method for providing protection in a telephone or 
data communication system, comprising the steps of: 

providing a bus; 

providing one or more metallic interface units each hav- 
ing (a) first input terminals for receiving a first set of 
tip/ring signals, (b) second input terminals for receiving 
a second set of tip/ring signals, (c) a processing circuit 
providing a metallic interface for said first set of 
tip/ring signals, (d) a switch circuit coupled to said first 
input and second input terminals for coupling said first 
set of tip/ring signals to said processing circuit and for 
coupling, upon receiving an asserted control signal, 
said second set of tip/ring signals to said bus; and 

providing a protection metallic interface unit coupled to 
receive from said bus a set of tip/ring signals, said 
protection metallic interface unit implementing a 
metallic interface for said set of tip/ring signals from 
said bus; 

wherein said metallic interface units support various 
classes of services, each metallic interface unit being 
adapted to support one of said classes of services, said 
method further comprising the step of providing addi- 
tional protection units each one of which is capable of 
supporting two or more of said classes of services. 

13. A method as in claim 12, wherein a selected one of 
said metallic interface units is assigned another one of said 
metallic interface units as a partner unit, said partner unit 
being coupled to receive said first set of tip/ring signals of 
said selected metallic interface unit at its second input 
terminals. 

14. A method as in claim 13, wherein said partner unit and 
said selected metallic interface unit occupy non-adjacent 
slots in an equipment shelf. 

15. A method as in claim 13, wherein said partner unit and 
said selected metallic interface unit provide different service 
levels. 
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16. A method as in claim 13, wherein said selected 
metallic interface unit and said partner unit are located at 
adjacent slots on an equipment shelf. 

17. A method as in claim 13, wherein said partner unit 
includes a control circuit providing a second control signal, 
and wherein said switch circuit of said selected metallic 
interface unit, upon receiving said second control signal in 
an asserted state, disconnects said processing circuit from 
said first set of ring/tip signals. 

18. A method as in claim 13, wherein said protection unit 
receives said set of tip/ring signals from said bus via 
protection relays in said protection unit. 

19. A method as in claim 13, wherein said protection 
metallic interface unit is also provided as a partner unit for 
one of said metallic interface units. 

20. A method as in claim 12, wherein a selected one of 
said plurality of metallic interface unit includes output 
terminals, said switch circuit of said selected metallic inter- 
face unit coupling a set of tip/ring signals from said bus to 
said output terminals, said protection metallic interface unit 20 
receiving from said output terminals said tip/ring signals for 
which it provides said metallic interface. 

21. A method as in claim 12, wherein said switch circuit 
are provided protection relays. 

22. A method as in claim 12, wherein said metallic 25 
interface units include metallic interface units of first and 
second service levels, respectively, and wherein said bus 
includes first and second segments corresponding to said 
first and second service levels, respectively. 

23. A telephone or data communication system with 30 
metallic interfaces, comprising: 

a bus; 

one or more metallic interface units each having (a) first 
input terminals for receiving a first set of tip/ring 
signals, (b) second input terminals for receiving a 
second set of tip/ring signals, (c) a processing circuit 
providing a metal Lie interface for said first set of 
tip/ring signals, (d) a switch circuit coupled to said first 
input and second input terminals for coupling said first 
set of tip/ring signals to said processing circuit and for 



coupling, upon receiving an asserted control signal, 
said second set of tip/ring signals to said bus; and 
a protection metallic interface unit coupled to receive 
from said bus a set of tip/ring signals, said protection 
metallic interface unit implementing a metallic inter- 
face for said set of tip/ring signals from said bus; 
wherein a selected one of said metallic interface units is 
assigned another one of the metallic interface units as 
a partner unit, said partner unit being coupled to receive 
said first set of tip/ring signals of said selected metallic 
interface unit at its second input terminals, wherein said 
partner unit and said selected metallic interface unit 
provide different service levels. 
24. A method for providing protection in a telephone or 
is data communication system, comprising the steps of: 
providing a bus; 

providing one or more metallic interface units each hav- 
ing (a) first input terminals for receiving a first set of 
tip/ring signals, (b) second input terminals for receiving 
a second set of tip/ring signals, (c) a processing circuit 
providing a metallic interface for said first set of 
tip/ring signals, (d) a switch circuit coupled to said first 
input and second input terminals for coupling said first 
set of tip/ring signals to said processing circuit and for 
coupling, upon receiving an asserted control signal, 
said second set of tip/ring signals to said bus; and 
providing a protection metallic interface unit coupled to 
receive from said bus a set of tip/ring signals, said 
protection metallic interface unit implementing a 
metallic interface for said set of tip/ring signals from 
said bus; 

wherein a selected one of said metallic interface units is 
assigned another one of said metallic interface units as 
a partner unit, said partner unit being coupled to receive 
said first set of tip/ring signals of said selected metallic 
interface unit at its second input terminals, wherein said 
partner unit and said selected metallic interface unit 
provide different service levels. 
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